Golden apple snail, Pomacea canaliculata is widely regarded as worst invasive pest species. It normally destroys the young stems and leaves of paddy and could consume 7-24 rice seedlings per day; thus, resulting in extreme damage to the rice growing area. However, despite the enormous losses that the snail can cause, the reports on preventive and curative management of snails' invasion are scarce. Moreover, in many cases, the control actions often come from the farmer with trial-error approach and not properly documented. The aim of the paper is to present the data on the Pomacea canaliculata distribution together with efforts to control the snails' population in the northern region of Malaysia, particularly in Kedah and Perlis sub-regions.
Introduction
Pomacea canaliculata is freshwater snails that could be easily found especially in the water irrigation system of paddy fields and local wetlands. It was initially introduced into the Asean in 1980s [1] . Its feeding habit is, mostly, towards the young stems and leaves of paddy [2] and it could consume 7-24 rice seedlings per day [3] thus, resulting in extreme damage to growing paddy. Therefore, it could threaten the integrity of the rice bowl and food security in Asean countries that depend on the rice grain as their main staple food and income. Due to their extensive reproductive capacity which causes a huge damage to the rice fields and wetlands in 18 countries, the snails are classified as one of the 100 world worst invasive pest species [4] . Currently, many methods have been developed and employed to control the invasion of the snails through Integrated Pest Management (IPM) which uses integration of multidiscipline approach [5] . IPM strategies which include mechanical [6] [7] , physical [8] [9] , chemical [10] [11] [12] [13] [14] and biological control [15] [16] [17] have claimed to be effective.
It was reported that Pomacea canaliculata was initially introduced in Malaysia as early as 1992 in Keningau, Sabah [18] . Then, eventually, the snails' invasion has spread to the Peninsular Malaysia and it has caused an extensive damage to the young rice plants especially in Perlis and Kedah. Figure 1) . They are well known as 'Rice Bowl of Malaysia' since they produced more than half of the country demand for the rice supply. Perlis state has an area of 821 km 2 while Kedah state has an area of 9,500 km 2 . The Muda Agricultural Development Authority (MADA) has been assigned by the government of Malaysia and it has the responsibility to develop the planting area for both states. The planting area for Perlis and Kedah were 18,676 ha and 77,882 ha corresponding to 19.34% and 80.66% respectively. The planting area has been divided into one area for Perlis and three areas for Kedah state for adequate monitoring and observing the growth, yield and infected disease related to the paddy.
Malaysia Northern Region

Distribution of Pomacea canaliculata in Northern Region of Malaysia
The distribution of the snails has become more aggressive due to the drastic climatic changes (heavy rain and flood in November 2010) which have affected the whole area of Kedah and Perlis; thus, it had encouraged the spreading. However, attempts of using chemicals to control the snails' population seemed to be not successful because the chemicals are used by individual farmers on their own plots. Consequently, the snails in the water irrigation system are not affected and it resulted in a constant supply of snails into the paddy fields. The initiative from the Department of Agricultural (DOA) of Kedah and Perlis in controlling the snails' invasion has helped the farmers to accommodate and manage the snails' distribution. The DOA has also kept a good record on the population of the snails; thus it can help in controlling and managing the snails' distribution. All planting region in Kedah have shown an increment of the Pomacea canaliculata distribution from 2010 to 2011 (Figure 2) . Area 1 to area 3 was under the supervision of Muda Agricultural Development Authority (MADA). However, Area 4 was not under MADA supervision, and the area showed the highest increment of snails' population compared to other areas. The information and training was delivered to the farmers in particular area under the MADA's supervision. The infected area under the supervision of MADA is diagramatically represented (Figure 3 ). Area 1 and area 2 have higher density of matured Pomacea canaliculata compared to area 3, thus; it showed that some precautions have been taken in controlling the distribution of the snails. The increament in the infected area from 2010 to 2011 for Area 1 such as Kodiang, Sanglang, Jerlun, Jitra, Kubang Sepat and Kepala Batas was due to the flood in 2010 which has distributed the snails into the snails' unpopulated area. It would also be probable that the management of snails control in the area was not well-managed. Furthermore, the molluscicide used, then, seemed ineffective because the snails population seemed to increase rapidly from 2010 to 2011. The highest infected area in Perlis was Padang Siding, while the lowest infected area was Paya (Figure 4) . Geographically, Padang Siding is low land area compared to other areas. Consequently, the flood of 2010 caused massive migration of snails into the paddy fields. 
The Management of Pomacea canaliculata in Northern region of Malaysia
Biological predators like duck has been used in the three areas in Perlis which are Paya, Mata Ayer and Padang Siding area; however, the employment of the ducks seemed not to be practical if the paddy fields are distant away from the village. The Department of Agricultural (DOA) has listed a few strategies in controlling the distribution's of the snails. The suggested strategies are listed as in Table 1 . -Using wire mesh at the water inlet of paddy planting area as recommended before [14] -Enforcing the cooperation among farmers to control the snails Cultural management -Lowering the water level in the fileds (below the high of the shells of the snails) as recommended before [19] -Using direct seeding and letting the water in after 7-10 days of sowing as recommended before [20] -Transplanting of 30-40 day of old seedling and water level maintaned at 5 cm as recommended before [20] Biological control -Using tobacco waste as recommended before [21] -Using ducks before sowing and after 35 days of sowing as recommended before [23] Chemical control -Using niclosamide and metaldehyde as recommended before [23] The strategies recommended by the DOA have been employed by the farmers. However, continuous remedial action and complying with the DOA requirement should be followed to maintain the snails' population in check. Further research in the School of Bioprocess Engineering, UniMAP has found that bacteriacide like Bacillus thuringiensis could give some positive effect on the new juvenil snails.
Conclusion and recommendations
The invasion of the snails and their destructive nature to the paddy land crop and wetland areas have become a major pest problem due to their growth and high reproductivity; hence, causing drastic economical impact to the country. Most of the farmers prefer to choose chemical molluscicides which deliver fast and effective responses. However, the application has negative effect to the farmer's health and the ecosystem. Therefore, a better and safer solution ought to be addressed. The farmers have to be educated on the awareness of the chemical toxicity. Application of appropriate machinery with proper water management system could help to control the snails.
